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The questions outlined in Table 2 were used to guide the conversation, questions were 2 formulated using guidelines for question development (15, 16) . In addition, questions were 3 similar to those used by Fisken et al., (9) who explored perceived benefits and barriers among 4 older adults with OA who were current aqua-exercisers. 5
6
Insert table 2 about here 7 8
Data Analysis 9
Data from all participants was analysed using the General Inductive Thematic 10 approach, which involves multiple readings and analysis of the raw data in order to derive 11 themes (17) . This method has been recommended for health research as it allows significant 12 themes to be established without the restriction associated with structured methodologies 13 such as deductive analysis. This permits the researcher to focus on what is revealed by the 14 raw data, rather than concentrating on testing a hypothesis (17) . 15
16
In the first instance, two members of the research team individually reviewed and 17 coded one of the transcripts. The other members of the research team then reviewed each 18 transcript and the coding was double checked to ensure that they reflected participants' views 19 (11). Themes were developed after reading the transcripts repeatedly, until no new themes 20 emerged, similar to the approach outlined by Thomas (17) . This process created several core 21 themes relating to the perceived barriers and benefits of aqua-based exercise. 22
Results

1
Several key themes were identified. Barriers included environmental factors such as a 2 lack of suitable classes and knowledgeable instructors as well as cold water and / or changing 3 facilities and cost. In addition, two participants had a skin reaction to the pool water. Key 4 benefits included being able to do more in the water, the properties of water and social 5 interaction. The key themes and representative quotes are included in Table 3 The primary objective of this study was to examine perceived barriers and benefits to 11 aqua-based exercise amongst older adults with OA who have previously but no longer engage 12 in this form of exercise. Key themes relating to the discontinuation of aqua-based exercise 13 included: insufficient availability of suitable classes and trained instructors and 14 environmental factors, such as cold water or changing facilities and cost. Despite these 15 barriers, participants believed that aqua-based exercise offered a number of benefits including 16 the ability to do more in the aqua environment, the properties of water and the opportunity for 17 social interaction. General health and fitness was also identified as a slightly less significant 18 theme. 19
20
One of the primary reasons given for discontinuing an aqua-based exercise 21 programme was that participants felt the class they had attended was not suitable for their age 22 or functional ability. In particular, exercising at a higher intensity than they perceived 23 Osteoarthritis, aqua-based exercise, barriers 8 suitable, sometimes resulted in pain the following day, which was a strong barrier to exercise 1 adherence. Pain has been widely reported as a barrier to exercise among adults with various 2 forms of arthritis (5, 6). Participants in the current study felt strongly that they should be 3 attending classes suitable for their age and functional ability but that there were no such 4 classes available. Training with others of a comparable age was also considered imported in 5 the current study. Similarly, older adults who performed land-based resistance training 6 identified this as an important facilitator for exercise (14). Attending age and / or ability 7 appropriate classes may have increased adherence to aqua-based exercise among participants 8 in the current study. Celsius. This was consistent with the current study in which most participants indicated a 10 preference for pools with temperatures of 30 degrees Celsius or more and several ceased 11 participation if temperatures were too low. 12 13 Two weaker environmental themes that emerged were cost and skin reaction to the 14 pool water. Several participants in the current study felt that cost was a barrier to continued 15 participation in aqua-based exercise and this applied regardless of whether they had attended 16 a private or public facility. Not surprisingly, socioeconomic status would appear to be a 17 major factor in whether or not cost is perceived as a barrier to activities like aqua-based 18 exercise. Skin reaction to the pool water was described by 2 participants in the current study. 19
Ageing skin is associated with changes in the epidermis, which becomes thinner thus 20 reducing the effectiveness of the skin as a barrier. This may result in the skin becoming more 21 sensitive to potential irritants (23, 24). Emollient therapy is considered useful for reducing 22 skin sensitivity (24), however, it is not known whether this could offer a cost-effective tool toprevent or minimise skin reactions for susceptible older adults, or may have allowed those 1 affected to continue participating in aqua-based exercise. 2 3 Although participants in this study had not maintained regular, ongoing participation 4 in aqua-based exercise, it was important to gain insight into why older people with OA were 5 motivated to try this mode of exercise. One of the key benefits they identified was feeling 6 able to do more in the water and finding it easier to exercise in the pool than on land due to 7 the properties of water. Previous studies have identified reduced pain and stiffness as well as 8 improved mobility and function as key benefits of exercise among current exercisers with 9 different types of arthritis (5, 6, 21). Decreased pain symptoms have been associated with 10 water immersion due to increased sensory input and decreased joint compression (25), which 11 may contribute to the feeling of being able to do more in water. however this did not emerge as a major theme in our focus groups. This coincides with 6 previous research which has identified differences in the primary perceived benefits of 7 exercise identified by apparently healthy older adults, who are most likely to cite health (19) 8 and adults with OA, and other forms of arthritis who are more likely to identify pain 9 reduction or symptom relief (5, 6). 10
11
The current study identified similar perceived barriers and benefits to aqua-based 12 exercise among older adults with OA who no longer participate in this form of exercise, to 13 those identified by current aqua-exercises in an earlier study (9). This raises questions as to 14 why some participants adhere to an aqua-based exercise programme, despite these barriers, 15 whilst others drop out. Self-efficacy has been positively linked with exercise adherence (5). 16 It is not known whether self-efficacy levels affect perception of the barriers versus benefits 17 among participants, or whether those with higher levels of self-efficacy are better at 18 developing strategies in order to overcome barriers. Social support from friends, family or 19 healthcare providers has also been linked with increased exercise adherence in adults with 20 arthritis (5). This may be a particularly relevant factor for older adults with chronic disease, 21 such as OA. For example, reassurance with regard to post-exercise muscle pain from arelevant health provider could influence the likelihood of continuing with an exercise 1 programme or ceasing participation due to concerns regarding a negative effect. 2 3 To the best of our knowledge this is the first study to investigate the perceived 4 barriers and benefits of aqua-based exercise specifically among older adults with OA who 5 have tried but not maintained ongoing participation in this form of exercise. Since aqua-6 based exercise is widely recommended for adults with OA (30), it is important to gain a 7 greater understanding of the perceptions and potential barriers to this form of exercise. 8
Whilst this study has provided some new insight about the perceptions of aqua-based exercise 9 among older adults with OA, there are several study limitations. Firstly, it is important to 10 acknowledge the potential for selection bias which is inherent when participants voluntarily 11 take part in this type of investigation. Potential participants who declined, or did not have the 12 opportunity to take part in the study may have held different opinions regarding the potential 13 barriers and benefits of participating in aqua-based exercise. In addition, participants were all 14 female, inclusion of male participants may have resulted in some different perceptions and 15 themes. There is a possibility that focus group discussions may result in a group response, 16 however this was not believed to be a factor in the current study as participants appeared to 17 talk freely about their experiences and opinions. It should also be noted that due to the age of 18 the participants, many had co-morbidities, which may have contributed to their attitudes 19 relating to aqua-based exercise. 20
Conclusion 1
Older adults with OA are particularly susceptible to functional impairment and 2 reduced levels of physical activity, which can have a negative effect on independence and 3 quality of life. Aqua-based exercise is widely recommended as a suitable form of exercise 4 for older adults with OA. This study helps supplement current knowledge with regard to 5 perceived barriers and benefits of participation in aqua-based exercise among older adults 6 with OA, by focusing on those who initiated but have not continued with this form of 7 activity. The primary barrier identified in the study was the lack of suitable age or ability 8 appropriate classes. In addition, cold water / facilities were also considered a significant 9 barrier to long-term adherence. Despite these barriers, participants did acknowledge that 10 aqua-based exercise provided them the opportunity to move more freely and interact socially, 11 and all expressed a willingness to undertake this form of exercise in the future, provided the 12 class addressed these barriers. Providers should be educated with regard to barriers among 13 older adults with OA with a view to increasing provision of suitable classes and facilities in 14 order to encourage long-term adherence to aqua-based exercise. Would you consider re-starting an aqua-based exercise programme?
Additional factors
We wanted you to help us to evaluate your reasons for taking part in and stopping an aqua-based exercise programme. Is there anything that you came wanting to say that you haven't had a chance to say?
Running head: Osteoarthritis, aqua-based exercise, barriers Table 3 . Themes relating to barriers to aqua-based exercise derived from focus group sessions 1
Themes
Illustrative quotations
Barriers Inappropriate Classes "I found it was going too fast for me and I didn't like that, I couldn't keep up, couldn't hold some of the equipment.. and the day after I just couldn't cope, I was in so much pain" "I didn't enjoy the classes because they were too strenuous"
"Somebody took over and I couldn't keep up with the class and I just gave it away, not able to keep "Yes I can go into the water because the weight of the water takes it off the body".
"In particular you know the aqua aerobics, you don't put your weight on your legs, that's the main thing"
Social "You know, you're not stuck at home all the time, it's a way of getting out" "It's nice to be out in a group and not feel so isolated so it was a good, psychological it was, really good" "I think it's important to be with other people, how other people cope and that you're not alone and there are other people you know, in similar situations"
General health "Strengthening your muscles... keeping your weight down... keeps you in shape"
